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(54) Oil cooler mounting structure 

(57) An oil cooler is fixed to an engine (10) via an 
installation stay (26b, 28a, 70) provided around an outer 
periphery of the oil cooler. Thus, the load applied to a 
core portion (20) is reduced, and the load is dispersed 
on entire portion of the oil cooler. Thus, the respective 
stresses applied to respective portions of the oil cooler 
are very small, and a deformation of the core portion is 
prevented. Furthermore, since the respective stresses 
on any portion of the oil cooler is reduced, it is possible 
to make the oil cooler with aluminum whose strength is 
lower than that of iron. Furthermore, since the thickness 
of the installation stay can be reduced, difference in the 
thermal expansion quantity caused by difference in 
coefficients of linear expansion of the bolt (30) and the 
installation stay is significantly reduced, and the loose 
bolt of the bolt caused by difference in coefficients of lin- 
ear expansion is prevented. 
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Description 

[0001] The present invention relates to a mounting 
. structure for an oil cooler which cools engine oil or 
transmission oil of a vehicle. 

[0002J An oil cooler 101, for performing heat 
exchange between engine cooling water and engine oil. 
combined with an oil filter 102 for removing a foreign 
object in engine oil is illustrated in FIG. 9. 
[0003J The oil cooler 101 has a core portion 101a 
for heat exchange. A center bolt 103 made of iron pen- 
etrates the center of the core portion 101a. By screwing 
a screw portion 103a formed on an end of the bolt 103 
together with an engine block 104, the oil cooler 101 is 
fixed to the engine block 104 by a flange portion 103b of 
the bolt 103. 

[0004] Furthermore, by screwing the oil filter 102 
having a filter element 102a together with a screw por- 
tion 103c formed on the other end of the bolt 103, the oil 
filter 102 is combined with the oil cooler 101. 
[0005] A packing 105 is provided between the oil 
cooler 101 and the engine block 104. A packing 106 is 
provided between the oil cooler 101 and the oil filter 
102. 

[0006] As illustrated by arrows in FIG. 9, oil dis- 
charged from an oil pump not shown flows to the core 
portion 101a from a passage 104a of the engine block 
104, and is cooled by heat exchange with engine cool- 
ing water while passing through the core portion 101a, 
and flows in the filter element 102a to remove a foreign 
object, and reaches an oil main gallery (not shown) of 
the engine via a hole portion 103d formed in the center 
of the center bolt 103. 

[0007] In short, the oil cooler 101 is fastened by the 
center bolt 103 with a very large force because of a rea- 
son described hereinafter. The tightening load is con- 
centrated on a central portion of the oil cooler 101. 
Therefore, a ring-shaped collar 101b is provided in the 
core portion 101a to bear the load with the collar 101b 
in order to prevent a deformation of the core portion 
101a caused by the tightening load. 
[0008] The oil cooler 101 has been requested to be 
made of aluminum because of the lightening request 
and the like. However, if the oil cooler 101 is made of 
aluminum, the center bolt 103 made of iron may be 
loosened because of aluminum fatigue. 
[0009] Since aluminum is softer than iron, fatigue is 
likely to occur on the collar 101b which receives the 
tightening load caused by screwing the center bolt 103. 
Furthermore, since the coefficient of linear expansion of 
aluminum is greater than that of iron, fatigue of the collar 
101b may also be caused by hot-cold cycle, that is a 
temperature change caused by ON and OFF of an 
engine. As a result, the center bolt may be loosened, 
and the oil cooler 101 may be loosened in the vertical i 
direction in FIG. 9, and the oil may leak at the packing 
105 or 106. 

[0010] According to the oil cooler 101 integrally 



assembled with the oil filter 102 by the center bolt 103, 
the center bolt 103 has to be tightened with larger force 
taking into consideration that the tightening load of the 
oil cooler 101 decreases as the oil filter 102 is attached 
5 and that the bolt 103 should be prevented from being 
loosened when the oil filter 102 is detached. Accord- 
ingly, the fatigue of the collar 101b may likely to be 
caused, and the bolt may likely to be loosened. 

io SUMMARY OF THE INVENTION 

[0011] The present invention is made in light of the 
foregoing problem, and it is an object of the present 
invention to provide an oil cooler mounting structure 
15 which prevents deformation of a core portion caused by 
tightening load of a center bolt and which prevents loose 
bolt. 

[001 2] According to an aspect of the present inven- 
tion, an oil cooler mounting structure for an oil cooler to 

20 be mounted on a mounting member, having a core por- 
tion for performing heat exchange between engine cool- 
ing water and oil includes an installation stay, having a 
bolt hole, provided around an outer periphery of the oil 
cooier for fixing the oil cooler on the mounting member 

25 by a bolt, and includes a center bolt penetrating the oil 
cooler and fixed to the mounting member at a first end 
of the center bolt, and includes an oil filter fixed to a sec- 
ond end of the center bolt. 

[0013] Accordingly, the oil cooler is fixed to the 
30 mounting member via the installation stay provided 
around the outer periphery of the oil cooler. Thus, the 
load applied to the core portion may be only an installa- 
tion load of the oil filter, or may be only the installation 
load of the oil filter and an installation load of the oil 
35 cooler applied via the installation stay. Since both of the 
loads are relatively small, and they are dispersed on 
entire portion of the oil cooler. Thus, the respective 
stresses applied to respective portions of the oil cooler 
are very small. 

40 [0014] Accordingly, a deformation of the core por- 
tion is prevented, and a portion corresponding to the 
collar of the related art can be thinner and thereby 
increasing the passage area of the core portion to 
reduce the pressure loss. 

ts [0015] Furthermore, since the respective stresses 
on any portion of the oil cooler is reduced, it is possible 
to make the oil cooler with aluminum whose strength is 
lower than that of iron. 

[001 6] Furthermore, the loose bolt of the bolt is pre- 
vented because settling of the installation stay is small 
even if the oil cooler is made of aluminum. In other 
words, since the thickness of the installation stay can be 
reduced significantly compared with the total thickness 
of the collar of the related art, difference in the thermal 
5 expansion quantity caused by difference in coefficients 
of linear expansion of the bolt and the installation stay is 
significantly reduced, and the loose bolt of the bolt fixing 
the oil cooler is prevented. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Other features and advantages of the 
present invention will be appreciated, as well as meth- 
ods of operation and the function of the related parts, 5 
from a study of the following detailed description, the 
appended claims, and the drawings, all of which form a 
part of this application. In the drawings: 

FIG. 1 is a sectional view of an oil cooler according 
to a first embodiment of the present invention; 
FIG. 2 is a sectional view of an oil cooler according 
to a second embodiment of the present invention; 
FIG. 3 is a sectional view of an oil cooler according 
to a third embodiment of the present invention; 
FIG. 4 is a perspective view of an oil cooler accord- 
ing to a fourth embodiment of the present invention; 
FIG. 5 is a perspective view of an oil cooler accord- 
ing to a fifth embodiment of the present invention; 
FIG. 6A is a part of a plan view of a plate according 
to a sixth embodiment of the present invention; 
FIG. 6B is a part of a sectional view taken along line 
VIB-VIB in FIG. 6A; 

FIG. 6C is a plan view of an installation stay accord- 
ing to the sixth embodiment of the present inven- 
tion; 

FIG. 6D is a sectional view taken along line VID- 
VID in FIG. 6C; 

FIG. 7A is a part of a plan view of a plate according 
to a seventh embodiment of the present invention; 
FIG. 7B is a part of a side view of the plate viewed 
from a direction of an arrow VI IB in FIG. 7A; 
FIG. 7C is a plan view of an installation stay accord- 
ing to the seventh embodiment of the present 
invention; 

FIG. 7D is a side view of the installation stay viewed 
from a direction of an arrow VI ID in FIG. 7C; 
FIG. 8A is a part of a plan view of a plate according 
to an eighth embodiment of the present invention; 
FIG. 8B is a part of a sectional view taken along line 
VIIIB-VIIIB in FIG. 8A; 

FIG. 8C is a plan view of an installation stay accord- 
ing to the eighth embodiment of the present inven- 
tion; 

FIG. 8D is a sectional view taken along line VIIID- 
VIIID in FIG. 8C; 

FIG. 8E is a plan view showing an assembled state 
between the plate and the installation stay accord- 
ing to the eighth embodiment of the present inven- 
tion; 

FIG. 8F is a sectional view taken along line VII IF- 
VIIIF in FIG. 8E;and 

FIG. 9 is a sectional view of an oil cooler according 
to a related art. 



DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

[0018] The present invention will now be described 
according to the accompanying drawings. 

(First embodiment) 

[0019] FIG. 1 shows a first embodiment applied to 
an oil cooler which cools an engine oil (hereinafter 
referred to as the oil) for a vehicle. 
[0020] A passage 1 1 is formed in an engine block 
10 (installation member) of a water-cooled engine not 
shown to communicate with a discharge port of an oil 
pump not shown. The engine block 10 has an installa- 
tion surface 12 in which the oil cooler is installed. A pair 
of cylindrical extended portions 13 extending from the 
installation surface 12 upwardly are formed, and 
threaded portions 14 are formed on the top of the 
extended portions 13. 

[0021] An oil cooler core portion 20 (hereinafter 
referred to as the core portion) performs a heat 
exchange between engine cooling water (hereinafter 
referred io as the cooling water) and the oil. The core 
portion 20 includes a tube which allows the oil to pass 
therein and which is formed by brazing accumulated 
core plates 21 and 22. The two kinds of core plates 21 
and 22 are approximately circular, and are formed in a 
predetermined shape by press molding. Between the 
core plates 21 and 22, approximately rectangular 
shaped inner fins 23 and 24 having wave profiles are 
alternately accumulated and brazed. 
[0022] The inner fins 23 and 24 are different. The 
inner fins 23 are located in the tubes. The inner fins 24 
are located outside the tubes. 

[0023] The core plates 21 and 22 have openings 
21a and 22a respectively. The openings 21a and 22a 
allow the oil flow in the core portion 20 in the vertical 
direction in FIG. 1 . 

[0024] A cylindrical sleeve 25 is located at the inner 
circumference of the core portion 20. A first plate 26 
having a shape of an approximately circular plate is 
located at the lower end of the core portion 20. The first 
plate 26 has a hole 26a at its intermediate portion. The 
sleeve 25 is inserted in the inner circumference of the 
first plate 26. 

[0025] A cup-shaped housing 27 having a hole on 
its center covers the upper end and the outer periphery 
of the core portion 20. The sleeve 25 is inserted in the 
inner circumference of the housing 27, and the lower 
end of the outer circumference of the housing 27 is 
inserted in the first plate 26. 

[0026] Furthermore, a second plate 28 having a 
shape of an approximately circular plate is provided on 
the housing 27 in FIG. 1 . A pair of installation stays 28a 
are formed on the outer circumference of the second 
plate 28 such that the installation stays 28a oppose with 
180° . An oil passage 28b is formed at the inner circum- 
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ference of the second plate 28. 

[0027] The installation stays 28a protrude out- 
wardly from the outer circumference of the housing 27, 
and have respective bolt holes 28z for bolts 30. The 
* installation stays 28a may be a shape of a pair of ears 
protruding from the center of the second plate 28, or 
may be formed by forming the bolt holes 28z on a 
flange-shaped outer circumference of the central thick 
portion of the second plate 28. 

[0028] A connecting pipe for connecting a cooling 
water pipe (not shown) is brazed on the outer periphery 
of the housing 27 to introduce the cooling water into 
core space 31 which accommodates the core portion 
20. 

[0029] The sleeve 25, plates 26 and 28, housing 27 
and core portion 20 are made of aluminum (for exam- 
ple, A3000 and its family), and a part of them are dou- 
ble-claddings whose both surfaces are covered by a 
brazing material. The oil cooler is manufactured by 
brazing those parts accumulated. 
[0030] The unitarily brazed oil cooler is installed in 
the engine block 10 by a pair of iron bolts 30 via a pack- 
ing 29 between the first plate 26 and the installation sur- 
face 12. The bolts 30 penetrate the bolt holes 28z of the 
installation stays 28a, and are screwed with the 
threaded portion 14 of the extended portion 13. 
[0031] Before the installation of the oil cooler, an 
iron-made center bolt 32 is attached to the engine block 
10. The center bolt 32 has threaded portions 32a and 
32b, a center hole 32c and a flange portion 32d formed 
on its outer periphery. The threaded portion 32a pene- 
trates the hole 25a of the sleeve 25 and the second 
plate 28, and protrudes upwardly in FIG. 1 beyond the 
flange portion 32d. 

[0032] An oil filter 50 includes a cup-shaped hous- 
ing 51 and a circular plate 52 connected to an end of the 
housing 51 to form a housing of the oil filter 50. Inside 
the housing of the oil filter 50, a cylindrical filter element 
53 (hereinafter referred to as the element) for filtering a 
foreign object in the oil circulating in the engine is pro- 
vided. A coned disc spring 54 is provided between the 
element 53 and the housing 51 . 

[0033] A plate 52 has a threaded portion 52a on its 
center, and has a plurality of holes 52b on its intermedi- 
ate portion. The oil filter 50 is integrally attached to the 
oil cooler by screwing the threaded portion 52a of the 
plate 52 to the threaded portion 32a of the center bolt 32 
via a packing 55 between the plate 52 and the second 
plate 28 of the oil cooler. 

[0034] An operation of the oil cooler and the oil filter 
50 will now be explained briefly. 

[0035] The oil introduced from the passage 1 1 of 
the engine block 10 to the core portion 20 via the hole 
26a of the first plate 26 is cooled by the cooling water 
flows in the core space 31 when the oil passes through 
the core portion 20. 

[0036] The heat exchanged oil flows in the oil filter 
50 via the passage 28b of the second plate 28 and the 
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hole 52b of the plate 52 of the oil filter 50. Then, a for- 
eign object is removed by the element 53, and the heat 
exchanged oil reaches the oil main gallery via the hole 
32c of the center bolt 32. Then, the oil lubricates 
5 respective sliding members, and returns to an oil pan. 
[0037] A main feature of the first embodiment will 
now be explained. 

[0038] Since the oil cooler is fixed to the installation 
member 10 by the installation stays 28a, an oil cooler 
10 installation load and an installation load of the oil filter 
50 are applied to the core portion 20 via the installation 
stays 28a as the bolts 30 are tightened. However, both 
of the loads are relatively small, and they are received 
by entire portion of the oil cooler. Thus, the respective 
15 stresses applied to respective portions of the oil cooler 
are very small. 

[0039] Accordingly, a deformation of the core por- 
tion 20 is prevented, and a portion corresponding to the 
collar 101b of the related art can be thinner and thereby 
20 increasing the passage area of the core portion 20 to 
reduce the pressure loss. 

[0040] Furthermore, since the respective stresses 
on any portion of the oil cooler is reduced, it is possible 
to make the oil cooler with aluminum whose strength is 
25 lower than that of iron. 

[0041] Furthermore, the loose bolt of the bolt 30 is 
prevented because settling of the installation stay 28a is 
small even if the oil cooler is made of aluminum. In other 
words, because a plurality of bolts 30 (in the first 
30 embodiment, two bolts 30 are used) are used to fix, the 
tightening load is dispersed, and the stress at the instal- 
lation stay 28a becomes smaller, thereby reducing the 
settling. 

[0042] Furthermore, since the thickness of the 
35 installation stay 28a can be reduced significantly com- 
pared with the total thickness of the collar 101b of the 
related art, difference in the thermal expansion quantity 
caused by difference in coefficients of linear expansion 
of the bolt 30 and the installation stay 28a is significantly 
40 reduced, and the loose bolt of the bolt 30 fixing the oil 
cooler is prevented. 

[0043] Since the installation stay 28a is formed at 
the other end of the housing 27 (that is, the installation 
side of the oil filter 50), the oil cooler is fixed at a place 
45 close to the center of gravity of the oil cooler. Accord- 
ingly, the moment under a vibrational load is reduced, 
and it is advantageous regarding vibration resistance. 
[0044] Furthermore, since the extended portion 13 
outwardly extending from the installation surface 12 of 
so the engine block 10 is formed and the threaded portion 
14 is formed on the extended portion 13. the threaded 
portion 14 does not protrude in the engine block 10. 
Accordingly, the inner space of the engine block 10 is 
effectively utilized. 
55 [0045] The tightening load of the bolt 30 and the 
installation load of the oil filter 50 are applied to the 
outer circumference or entire portion of the oil cooler. 
However, the circumferential length of the outer circum- 




7 EP 1 001 

ference is greater than that of the inner circumference. 
Accordingly, the area for receiving the load is secured, 
and the deformation is prevented without substantially 
increasing the thickness of the housing 27. 
[0046] According to the above described related s 
art, the center bolt 103 is tightened with extra strength 
(larger force) taking into consideration that the tighten- 
ing load of the oil cooler 101 decreases as the oil filter 
102 is attached and that the bolt 103 should be pre- 
vented from being loosened when the oil filter 102 is 10 
detached. 

[0047] According to the first embodiment of the 
present invention, however, such extra strength of the 
tightening force for compensating the tightening load 
decrease and for preventing the loose bolt is not neces- is 
sary, and the load applied to the housing 27 is 
decreased, and securing the strength of the housing 27 
is facilitated. 

[0048] Furthermore, since the oil cooler is fixed by a 
plurality of bolts 30, the oil cooler is prevented from 20 
being rotated. 

[0049] In order to seal between the center bolt 32 
and the sleeve 25, a packing may be provided between 
the center bolt 32 and the sleeve 25, or between the first 
plate 26 and the flange portion 32d. Furthermore, the 25 
number of the bolts 30 and the installation stays 28a 
may be increased if necessary. 
[0050] Further, the present invention is applicable 
not only to an oil cooler made of aluminum, but also to 
an oil cooler made of iron. 30 

(Second embodiment) 

[0051] A second embodiment of the present inven- 
tion is illustrated in FIG. 2. In this and the following 35 
embodiments, components which are substantially the 
same to those in the first embodiment are assigned the 
same reference numerals. 

[0052] Although the installation stays 28a are 
formed on the second plate 28 according to the first 40 
embodiment, a pair of installation stays 26b each having 
a bolt hole 26z are formed on an outer periphery of the 
first plate 26 according to the second embodiment 
instead. 

[0053] According to the second embodiment, there 45 
is an advantage that the extended portion 13 of the 
engine block 10 is obviated. 

[0054] Furthermore, only the installation load of the 
oil filter 50 is applied to the oil cooler, and no tightening 
load of the bolt 30 is applied to the oil cooler. Accord- so 
ingly, preventing the deformation of the oil cooler is fur- 
ther secure. 

(Third embodiment) 

55 

[0055] A third embodiment of the present invention 
is illustrated in FIG. 3. In the third embodiment, the sec- 
ond plate 28 and the center bolt 32 in the second 
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embodiment are modified. 

[0056] As shown in FIG. 3, a center bolt 60 made of 
iron has a threaded portion 60a and a hole 60b, and fur- 
ther has a flange portion 60c at its lower end. A plurality 
of through holes 60d are formed on the flange portion 
60c. A concave portion 28c in which the flange portion 
60c is embedded and a plurality of convex portions 28d 
which are inserted in the through holes 60d are formed 
on the second plate 28. 

[0057] When a laminated oil cooler is brazed, the 
bolt 60 is unified with the oil cooler by being sandwiched 
between the housing 27 and the second plate 28, 
because the bolt 60 has been installed in a position 
illustrated in FIG. 3. The lower end surface of the convex 
portion 28d is also brazed with the housing 27. 
[0058] A pipe 61 made of aluminum having a flange 
portion 61a and a hole 61b is brazed with or pressed in 
the lower end of the sleeve 25. Further, an O-ring 62 
seals between the pipe 61 and the engine block 10. 
[0059] According to the third embodiment, the tight- 
ening load, caused by screwing the oil filter 50. on the 
threaded portion 60a of the center bolt 60, is applied 
only to the second plate 28, and is not applied to the 
housing 27 and the core portion 20. Thus, it is advanta- 
geous to prevent the deformation of the housing 27 or 
the core portion 20. 

[0060] Furthermore, because the thickness of the 
second plate 28 is extremely thinner than that (vertical 
height in FIG. 3) of the core portion 20. difference in 
thermal expansion quantity between the bolt 60 and the 
second plate 28 is also small. 

[0061 ] Furthermore, since the bolt 60 is unified with 
the oil cooler, the number of the assembling processes 
to the engine decreases. Further, the convex portions 
28d prevent the bolt 60 from rotating. 

(Fourth embodiment) 

[0062] A fourth embodiment of the present inven- 
tion is illustrated in FIG. 4. In the fourth embodiment, an 
installation stay 70 is a separated body to cope easily 
with a design change of the location of the threaded por- 
tion 14 of the engine block 10. 

[0063] As shown in FIG. 4, tooth-profiled concaves 
26c and convexes 26d are alternately and continuously 
formed on an entire periphery of the first plate 26. Fur- 
ther, several tooth-profiled concaves 70b and convexes 
70c are formed on the installation stay 70 made of alu- 
minum. After joining the concaves 70b and convexes 
70c of the installation stay 70 together with the con- 
caves 26c and convexes 26d of the first plate 26, the 
. first plate 26 and the installation stay 70 are brazed. 
[0064] Accordingly, differences of the circumferen- 
tial position of the threaded portion of the engine block 
for different engines are compensated by changing the 
matching position of the installation stay 70 with the first 
plate 26 in the circumferential direction to the most suit- 
able position for an engine. 
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[0065] Further, the position of a bolt hole 70a may 
be changed according to a positional difference in the 
radial direction of the threaded portion of the engine 
.block. 

[0066] Furthermore, similarly to the first plate 26, 
tooth-profiled concaves 28e and convexes 28f are alter- 
nately and continuously formed on an entire periphery 
of the second plate 28. When the extended portion 13 
described in the first embodiment is formed, after joining 
the concaves 70b and convexes 70c of the installation 
stay 70 together with the concaves 28e and convexes 
28f of the second plate 28, the second plate 28 and the 
installation stay 70 are brazed. 

[0067] A connecting pipe 80 made of aluminum for 
connecting a cooling water pipe (not shown) is brazed 
with the housing 27. 

[0068] According to the fourth embodiment, the 
installation stay 70 is a separated body. Thus, even if 
the bolt installation positions vary according to respec- 
tive vehicles, such positional difference is coped with by 
replacing the installation stay 70 or by changing the 
installation position of the installation stay 70 in the cir- 
cumferential direction with respect to the plates 26 and 
28. Accordingly, all parts except the installation stay 70 
can be used for any vehicle. Thus, it is facilitated to cope 
with multi-item production, and there is an advantage as 
to cost reduction. 

[0069] Furthermore, respective concaves and con- 
vexes 26c, 26d, 28e, 28f, 70b and 70c facilitate the posi- 
tioning of the installation stay 70 with respect to the 
plates 26 and 28. 

[0070] Since the installation stay 70 is a separated 
body, the settling caused by the tightening load is 
reduced if the installation stay 70 is made of aluminum 
having high strength, such as A7000 or its family 

(Fifth embodiment) 

[0071] A fifth embodiment of the present invention 
is illustrated in FIG. 5. The fifth embodiment is a modifi- 
cation of the fourth embodiment having a matching 
structure using the concaves and convexes 26c, 26d, 
28e, 28f, 70b and 70c. 

[0072] In the fifth embodiment, circular holes 26e 
and 28g are formed on entire periphery of respective 
plates 26 and 28. Cylindrical convexes 70d which fit the 
holes 26 e and 28g are formed on the installation stay 
70. After joining the convexes 70d of the installation stay 
70 with certain holes 26e and 28g at a predetermined 
position, they are brazed together. 

(Sixth embodiment) 

[0073] A sixth embodiment of the present invention 
is illustrated in FIG. 6. The sixth embodiment is a modi- 
fication of the fifth embodiment having another match- 
ing structure. 

[0074] In the sixth embodiment, circular holes 26f 



are formed on an entire outer circumferential surface of 
the first plate 26 opposite to a surface contacting the 
engine block. Cylindrical convexes 70e, which fit in the 
holes 26f, are formed on the installation stay 70. After 
5 joining the convexes 70e of the installation stay 70 with 
the holes 26f of the plate 26 at a predetermined posi- 
tion, they are brazed together. 

(Seventh embodiment) 

10 

[0075] A seventh embodiment of the present inven- 
tion is illustrated in FIG. 7. The seventh embodiment is 
a modification of the sixth embodiment having another 
matching structure. 

is [0076] In the seventh embodiment, tooth-profiled 
concaves 26h and convexes 26g are alternately and 
continuously formed on an entire periphery of the first 
plate 26 opposite to the surface contacting the engine 
block. Further, several tooth-profiled concaves 70f and 

20 convexes 70g are formed on the installation stay 70. 
After joining the concaves 70f and convexes 70g of the 
installation stay 70 with the concaves 26h and convexes 
26g of the first plate 26, the first plate 26 and the instal- 
lation stay 70 are brazed together. 

25 

(Eighth embodiment) 

[00771 An eighth embodiment of the present inven- 
tion is illustrated in FIG. 8. The eighth embodiment is a 

30 modification of the fourth to seventh embodiments hav- 
ing another matching structure. 
[0078] In the eighth embodiment, slant faces 26i 
and 26j and an intermediate face 26k therebetween are 
formed on the outer periphery of the first plate 26. The 

35 slant faces 26i, 26j and the intermediate face 26k are 
straight in the circumferential direction within a prede- 
termined angle a. Accordingly, the outer circumference 
of the first plate 26 has a polygonal shape. 
[0079] On the other hand, slant faces 70h and 70i 

40 and an intermediate face 70j to be matched with the 
faces 26i, 26j and 26k of the first plate 26 are formed on 
the installation stay 70. 

[0080] After lapping the installation stay 70 over the 
first plate 26 such that an apex 26m of the polygonal 
45 first plate 26 matches with a bending point 70k of the 
installation stay 70, the first plate 26 and the installation 
stay 70 are brazed together. 

(Other modifications) 

50 

[0081] In the above described embodiments, the oil 
cooler for cooling the engine oil of the vehicle has been 
described. However, the present invention is applicable 
to an oil cooler which cools a transmission oil. 
55 [0082] Furthermore, in the above described 
embodiments, the oil cooler is the one in which the cool- 
ing water passes through the core space 31. However, 
the present invention is also applicable to an oil cooler 
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having alternately piled oil passages and cooling water 
passages in a core portion formed by piling core plates. 
In this case, the housing 27 is obviated because the 
core space 31 as a cooling water passage is unneces- 
sary. 

[0083] Further, according to the above described 
embodiments, the installation stay is located at one end 
(the engine block side or the oil filter side) of the oil 
cooler. However, the installation stay may be placed at 
an intermediate position of the oil cooler in a vertical 
direction. 

[0084] Furthermore, the present invention is appli- 
cable to an oil cooler which does not have the filter 50. 
[0085] Furthermore, the oil cooler may be mounted 
on an automatic transmission instead of the engine 
block. 

[0086] Although the present invention has been 
described in connection with the preferred embodi- 
ments thereof with reference to the accompanying 
drawings, it is to be noted that various changes and 
modifications will be apparent to those skilled in the art. 
Such changes and modifications are to be understood 
as being included within the scope of the present inven- 
tion as defined in the appended claims. 

Claims 

1. An oil cooler mounting structure for an oil cooler to 
be mounted on a mounting member (10), having a 
core portion (20) for performing heat exchange 
between engine cooling water and oil, comprising: 

an installation stay (26b, 28a, 70), having a bolt 
hole (26z, 28z, 70a), provided around an outer 
periphery of the oil cooler for fixing the oil 
cooler on the mounting member by a bolt (30); 
a center bolt (32) penetrating the oil cooler and 
fixed to the mounting member at a first end of 
said center bolt; and 

an oil filter (50) fixed to a second end of said 
center bolt. 

2. An oil cooler mounting structure as in claim 1, 
wherein; 

the oil cooler has a first end disposed on a 
mounting surface (12) of the mounting member 
and has a second end having a plate (28); and 
said installation stay (28a) is unitarily formed 
with said plate. 

3. An oil cooler mounting structure as in claim 1, 
wherein; 

the oil cooler has a plate (26) disposed on a 
mounting surface (12) of the mounting mem- 
ber; and 

said installation stay (26b) is unitarily formed 



with said plate. 

4. An oil cooler mounting structure as in claim 1 or 2, 
wherein; 

5 

an extended portion (13) extended from a 
mounting surface (12) of the mounting member 
to the oil cooler is provided on the mounting 
member; and 

w said installation stay (28a) provided on the oil 

cooler is screwed on an end surface of said 
extended portion. 

5. An oil cooler mounting structure for an oil cooler to 
75 be mounted on a mounting member (10), having a 

core portion (20) for performing heat exchange 
between engine cooling water and oil, comprising: 

an installation stay (70), having a bolt hole 
20 (70a), provided around an outer periphery of 

the oil cooler for fixing the oil cooler on the 
mounting member by a bolt (30), wherein; 
said installation stay is separately formed from 
the oil cooler; and 
25 the oil cooler and said installation stay have a 

positioning member (26c-26k, 28e-28g, 70b- 
70j) for positioning said installation stay at a 
predetermined position with respect to the 
outer periphery of the oil cooler. 

30 

6. An oil cooler mounting structure as in any one of 
claims 1 to 5, wherein the oil cooler is made of alu- 
minum. 

35 7. An apparatus for mounting an oil cooler to an 
engine block (10), comprising: 

a mounting plate (28) disposed on the engine 
block around a periphery of the oil cooler, and 

40 having a securing member bore (26z, 28z, 70a) 

aligned with a corresponding securing member 
bore in the engine block; 
a fixing member (30), engaging with said 
securing member bore in the engine block 

45 through said securing member bore of said 

mounting plate, for fixing said mounting plate 
and the oil cooler to the engine block; 
a center bolt (32) penetrating the oil cooler and 
fixed to the engine block at a first end of said 

so center bolt; and 

an oil filter (50) fixed to a second end of said 
center bolt. 

8. An apparatus for mounting an oil cooler to an 
55 engine block (10) as in claim 7, wherein; 

said mounting plate is separately formed from 
the oil cooler; and 
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the oil cooler and said mounting plate have a 
positioning member (26c-26k. 28e-28g, 70b- 
70j) for positioning said mounting plate at a 
predetermined position with respect to the 
outer periphery of the oil cooler. 
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between said plate and the core portion; and 
said plate and the core portion is fixed by braz 
ing. 



9. An oil cooler to be mounted on an engine (10), com- 
prising: 

an installation stay (26b, 28a, 70) disposed on w 
the engine around an outer periphery of the oil 
cooler for fixing the oil cooler on the engine by 
a bolt (30); 

a center bolt (32) securing the oil cooler to the 
engine at a center of the oil cooler and at a first is 
end of said center bolt; and 
an oil filter (50) fixed to a second end of said 
center bolt. 

10. An oil cooler as in claim 9, wherein; 20 

said installation stay is separately formed from 
the oil cooler; and 

the oil cooler and said installation stay have 
respective positioning members (26c-26k, 28e- 25 
28g, 70b-70j) for positioning said installation 
stay at a predetermined position with respect to 
the outer periphery of the oil cooler. 

11. An oil cooler mounting structure as in claim 2, 30 
wherein; 

an extended portion (13), extended from said 
mounting surface (12) of the mounting member 
toward said second end of the oil cooler, is pro- 35 
vided on the mounting member; and 
said installation stay (28a) provided on the oil 
cooler is screwed on an end surface of said 
extended portion. 

40 

12. An oil cooler mounting structure for an oil cooler to 
be mounted on a mounting member (10), having a 
core portion (20) for performing heat exchange 
between engine cooling water and oil, comprising: 



an installation stay (26b), having a bolt hole 
(26z), provided around an outer periphery of 
the oil cooler for fixing the oil cooler on the 
mounting member by a bolt (30); 
a center bolt (60) having a first end and a sec- so 
ond end, said second end of said center bolt 
having a flange (60c) on a periphery thereof; 
a plate (28) mounted on the core portion (20); 
and 

an oil filter (50) fixed on said plate by screwing 55 
said oil filter on said first end of said center bolt, 
wherein; 

said flange of said center bolt is sandwiched 
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